and that opioids in rats may play a role in the regulation of calcitonin secretion (6). To our knowledge, no study has yet examined bone turnover or bone status in chronic heroin users.
The chronic abuse of opiates has diverse effects on several body systems, as a result of the widespread distribution of specific receptors in many tissues and organs (1) . In particular, the immune and endocrine systems show a number of alterations in heroin addicts (2, 3) .
Since both endocrine and immune factors participate in the regulation of bone remodelling (4) , it is conceiv¬ able that these disturbances may also have potential effects on bone metabolism. However, only limited observations are available on the effects of opioid drugs on calcium regulating hormones (5) (6) (7) (8) (9) , suggesting that the circulating levels of calcitonin may be higher in heroin addicts than in age-matched controls (5, (7) (8) (9) and that opioids in rats may play a role in the regulation of calcitonin secretion (6) . To our knowledge, no study has yet examined bone turnover or bone status in chronic heroin users.
Therefore, the aim of the present study was to examine the possible consequences of chronic opiate abuse on bone mass, bone turnover and calcium metabolism both in current and in former heroin addicts.
Materials and methods

Subjects
Three groups of subjects were examined in the study.
The clinical and demographic data of these subjects are presented in Table 1 .
Group A comprised 13 male heroin addicts consecu¬ tively admitted to our centre 12-24 h after the last administration of the drug, at the beginning of a detoxification and rehabilitation programme. The length of the drug abuse ranged from one two to years, and the average daily intake of street heroin was reportedly higher than 0.5 g in all subjects. Despite their history of drug abuse, their general physical condition and social (Fig. 1) .
Data of the biochemical parameters are shown in In fact, compared to control subjects, heroin addicts in (13) , may be preferentially affected by heroin-induced damage.
Previous reports on calcium regulating hormones in opioid abusers are virtually limited to the finding of higher levels of calcitonin (5, (7) (8) (9) . However, the specificity of the antiserum used in these studies might be questioned, since the values reported are much higher than those subsequently demonstrated for the mono¬ meric and biologically active form of the hormone (14) .
We did not measure serum calcitonin, because of uncertainty about the pathophysiological role of the hormone and about the specificity of the available assays, but our finding of higher levels of ionised calcium suggest that, if the increase of serum calcitonin is real, it may merely be secondary to the changes of calcium, which is the main regulator of calcitonin secretion (1) .
The mechanisms leading to a reduction of bone mass in heroin addicts are probably complex. Poor (21) , may certainly be a contri¬ buting factor, even though the restoration of normal gonadal function is probably more important.
In conclusion, the chronic abuse of opioid drugs may be associated with altered bone metabolism and reduced trabecular bone mass, probably attributable, at least in part, to gonadal deficiency, even though a direct action
